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CROSS REFERENCE TO RELATED APPLICATIONS 
[001] Priority under 35 U.S.C. § 1 19 is claimed based on U.S. Provisional 
Application Number 60/265,526, filed on January 31, 2001, and U.S. Provisional 
Application Number 60/296,131, filed on June 7, 2001, the entire disclosures of 
which are incorporated by reference. 

BACKGROUND OF THE INVENTION 
[002] This invention relates to an energy saving shade system for 
windows of residential dwellings, and, more particular, to such shade systems 
that are energy efficient, both to conserve heat when the dwelling is heated, to 
conserve energy when the dwelling is cooled, and that are aesthetically attractive 
and easily installed in windows of various sizes. 

[003] Various thermal shade systems have been proposed to reduce 
heat transfer through windows of residential dwellings. Typically, such shade 
systems have involved a shade position to be spaced from the pane or panes of 
the window, and sealed about the periphery of the window frame to provide a 
dead air space between the shade and the window pane or panes. Although the 
dead air space, in itself, provides an efficient barrier to heat transfer through the 
window, thermal insulating shade systems have not enjoyed significant 
commercial acceptance, either because labor intensive cost of installation in 
windows of varying dimensions, the availability in the past of low cost heating 
and cooling energy, lack of acceptable decorating characteristics, or a 
combination of these factors and others. 
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[004] Thus, there is a need for improvement in energy shade systems for 
residential dwelling windows. 

SUMMARY OF THE INVENTION 

[005] The advantages and purpose of the invention will be set forth in 
part in the description which follows, and in part will be obvious from the 
description, or may be learned by practice of the invention. The advantages and 
purpose of the invention will be realized and attained by means of the elements 
and combinations particularly pointed out in the appended claims. 

[006] To attain the advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the invention is directed to 
an energy saving shade system for residential dwelling windows having a 
window pane and a rectangular frame defined by top, side, and sill surfaces, the 
frame having dimensions that vary within a range of frame widths and a range of 
frame heights. The shade system comprises a pair of end caps, each having a 
side wall, a top wall, a front wall, a bottom wall, and a back wall, the top, front 
and back walls projecting in a normal direction from the side wall, at least the 
front wall so projecting by at least one half the range of frame widths. Each of 
the pair of end caps is insertable in sealing relation against the top surface and 
one of the side surfaces of the frame. A pair of side rails, each having a cross- 
section to provide a base, and a pair of generally parallel walls projecting from 
the base by at least one half the range of frame widths to define at least one 
channel opening inwardly of the respective side surfaces of the frame, are 
securable in sealing relation to the respective side surfaces of the frame. The 
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side rails have lengths adjustable through the range of frame heights and to 
extend between sill and the end caps, A pair of shade supporting plates are 
receivable in the respective end caps, each of the shade supporting plates being 
laterally adjustable throughout approximately one half the range of frame widths. 
An impermeable, transparent shade of a width within the range of frame widths, 
has a top portion connected to and wound on a roller mountable between the 
shade supporting plates, and a bottom end extendible for the range of frame 
heights from the roller to the sill. A pair of edge seals are supported within the at 
least one channel of the respective side rails, for slidably engaging and retaining 
opposite sides of the shade member in spaced relation to the window pane. The 
system also includes means for sealing the transparent shade and the top 
surface of the rectangular frame and means for sealing the distal end of the 
transparent shade and the sill. 

[007] The shade system of the invention also includes a thermal 
insulating shade and a valance to extend between the end caps and having a 
length to overlie at least a portion of the front walls of the end caps in the widest 
of the range of frame widths and not exceeding the narrowest of the range of 
frame widths. The thermal insulating shade is of a width within the range of 
frame widths, and has top, bottom, and side edge portions, the top portion of the 
thermal insulating shade being connected to a second roller mountable between 
the shade supporting plates, and being wound on the second roller in a retracted 
condition. The bottom portion of the thermal insulating shade is extendable from 
the second roller to the sill surface of the rectangular frame to position the 
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thermal insulating shade in substantially parallel spaced relation to the 
transparent shade. 

[008] It is to be understood that both the foregoing general description 
and the following detailed description are exemplary and explanatory only and 



[009] The accompanying drawings, which are incorporated in and 
constitute a part of this specification, illustrate an exemplary embodiment of the 
invention and together with the description, serve to explain the principles of the 
invention. In the drawings, 

[010] Fig. 1 is a front elevation showing the shade system of the present 
invention in a residential dwelling window; 

[01 1] Fig. 2 is an exploded perspective view illustrating the several 
components of the shade system of the present invention; 

[012] Fig. 3 is a fragmentary cross section on line 3-3 of Fig. 1; 

[01 3] Fig. 4 is a fragmentary cross section on line 4-4 of Fig. 1 ; 

[014] Fig. 5 is a fragmentary cross section on line 5-5 of Fig. 1; 

[015] Fig. 6 is an isometric view illustrating one end of a thermal 
insulating shade of the invention; 

[01 6] Fig. 7 is a fragmentary isometric view illustrating the other end of 



[01 7] Fig. 8 is a fragmentary cross section on line 8-8 of Fig. 6. 
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are not restrictive of the invention, as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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the thermal insulating shade show in Fig. 6; and 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
[018] Reference will now be made in detail to an exemplary embodiment 
of the invention, an example of which is illustrated in the accompanying 
drawings. Wherever possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like parts. 

[019] In accordance with the present invention, an energy saving shade 
system is provided for residential dwelling windows having a window pane and a 
rectangular frame having dimensions that vary within a range of frame widths 
and a range of frame heights. The shade system comprises a pair of end caps, 
insertable in sealing relation against the top and the side surfaces of the frame. 
A pair of side rails define at least one channel opening to face inwardly of the 
respective side surfaces of the frame, are securable in sealing relation to the 
respective side surfaces of the frame, and have lengths adjustable through the 
range of frame heights to extend between the window sill and the end caps. A 
pair of shade supporting plates are receivable in the respective end caps so that 
each of the shade supporting plates is laterally adjustable throughout 
approximately one half the range of frame widths. 

[020] In the illustrated embodiment, a shade system embodying the 
present invention is generally designated by the reference numeral 10 in Figs. 1 
and 2 and shown in relation to a residential dwelling window frame 12 having a 
top surface 14, side surfaces 16, a sill 18, and a window pane 20. As shown 
most clearly in Figs. 2 and 3, the shade system includes a pair of end caps 22, 
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each having a side wall 24, a top wall 26, a front wall 28, a bottom wall 29, and a 
back wall 30. Each of the top, front, and bottom and back walls 26, 20, 28, 29, 
and 30 project at right angles from the side wall 24 to provide a receptacle-like 
configuration in each end cap 22 that is open on the inside and through the 
bottom wall 29 thereof. 

[021] A pair of shade supporting plates 32 are securable in the respective 
end caps 22, each to engage a conical, coiled, compression spring 34 that is 
preferably fixed, such as by staking to the side wall 24 of each end cap 22. As 
may be seen in Figs. 2 and 3, the shade supporting plates 32 have a profile that 
generally complements the interior of the end caps 22, and each have a pair of 
depending legs 33 that cooperate with upper ends of end rails as will be 
described in more detail below. Although the shade supporting plates 32 are 
spaced from the springs in Fig. 2 for clarity of illustration, in practice, they are 
preferably also attached to the spring 34 by staking to effect a pair of unitary 
assemblies, each including an end cap 22, a spring 34 and a shade supporting 
plate 32. 

[022] The illustrated shade system 10 further includes a pair of side rails 
36, the top ends of which are receivable in the open bottom wall 29 of each of the 
end caps 22. The bottom ends of each side rail 36 telescope adjustably relative 
to a footer 38. As will be explained in more detail below, each of the footers 38 
seats against the sill 18 and a side surface 16 of the window frame 12, and the 
side rail 36 extend from the footers 38 to each of the caps 22 when the end caps 
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22 are seated respectively against the top surface 14 and side surfaces 16 of the 
frame 12. 

[023] Also, surfaces of the respective end caps 22, side rails 36, and 
footers 38 that engage surfaces of the window frame 12 are provided with a layer 
of pressure sensitive adhesive depicted in Fig. 2 as lying within dotted line 
margins. Thus, side wall 24 and the top wall 26 of each end cap 22 is provided 
with a pressure sensitive adhesive so that mere placement of the end caps 22 
under modest pressure into the upper corners of the frame 1 2 will result in an 
adhesive securement of the end caps to the side surfaces 16 and top surface 14 
of the frame 12. Similarly, the side rails 36 and footers 38 are provided with such 
a pressure sensitive adhesive area on the surfaces that contact the side surfaces 
16 and the sill 18 of the window frame. The pressure sensitive adhesive may be 
pre-applied to the indicated surfaces and covered by a removable blocking strip 
or may be provided by a double side adhesive tape applied to the indicated 
surfaces and similarly equipped with a removable blocking strip. 

[024] In accordance with the present invention, the shade system 
includes an impermeable, transparent shade and preferably a thermal insulating 
shade, each having a top portion connected to and wound on a roller mountable 
between the shade supporting plates, and a bottom end extendible from the roller 
to the sill. A pair of edge seals are supported within the at least one channel of 
the respective side rails, for slidably engaging and retaining opposite sides of the 
respective shade members in spaced relation to the window pane. 
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[025] In the illustrated embodiment, the transparent shade is generally 
designated by the reference number 40 and the thermal insulating shade is so 
designated by the reference number 50. The transparent shade 40 is preferably 
formed from a polyester film, such as Mylar®, of a thickness in the range of 3 to 6 
mills and treated with an ultraviolet (UV) inhibitor. The thermal insulating shade 
50 is preferably a layered fabric of a thickness in the range of 100 to 140 mills, 
preferably about 130 mills. The layered fabric of the thermal insulating shade 50 
preferably includes a decorative velvet-like or silk-like woven fabric to be 
presented on the inside of the window and bonded to a backing of white 
polyester film and five layers of carded latex bonded polyester. Both the make- 
up of the woven fabric material and decorative effect of the thermal insulating 
shade 50 may vary in warm or cool climates and/or arbitrarily as desired. Also, 
the length and width of both the transparent shade 40 and the thermal insulating 
shade 50 are the same for windows within a range of widths and heights as will 
be described in more detail below. 

[026] As shown in Figs 2 and 3, the top end portions of each of the 
transparent shade 40 and thermal insulating shade 50 are connected to rollers 
41 and 51, respectively and wound about those rollers in a complete or partially 
retracted condition of the respective shades. The rollers 41 and 51 are 
conventional, spring-return shade rollers of a length equal to the widths of the 
respective transparent and thermal insulating shades 40 and 50 and may vary in 
diameter. It is preferred that the diameter of the roller 41 is on the order of one 
inch and that the diameter of the roller 51 is somewhat larger to aid in a smooth 
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roll of the thicker thermal insulating shade 50, for example, one and one-half 
inch. Both rollers 41 and 51 are also conventionally fitted with end pins that are 
mountable in apertures 42 and 52, respectively in the supporting plates 32. 
Although end pins for the roller 41 are not shown in the drawings, they are 
identical to the end pins 53 and 54 for the roller 51 for the thermal insulating 
shade 50 shown in Figs 6 and 7. 

[027] In accordance with the invention, the shade system includes means 
for sealing the transparent shade and the top surface of the rectangular window 
frame, and means for sealing the distal end of the transparent shade and the sill 
of the frame. 

[028] In the illustrated embodiment, and as shown in Figs. 2 and 3, a 
deep pile sealing strip 43 having a pressure sensitive adhesive base 44 is 
securable against the top surface 14 of the window frame 12 and extends into 
contact with the outermost convolution of the transparent shade 40 wound on the 
roller41 . The sealing strip 43 is preferably of a length equal to the width of the 
transparent shade. The depth of the pile on the sealing strip 43 is selected to 
accommodate changing diameters of the wound top portion of the transparent 
shade 40 as it is drawn to the sill 18 of the window frame. 

[029] As shown in Fig. 5, the bottom of the transparent shade 40 is 
formed with a hem loop 45 that receives a batten 46 of a length to extend 
completely across the width of the shade 40. The batten 46 is preferably formed 
of wood, plastics such as nylon, or other comparable materials and has a cross- 
vvteh^gton^K 20005 sectional dimension approximating 1/8 inch by 1 inch. A channel shaped clip 47 
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of a length substantially equal to the width of the transparent shade 40 is secured 
over the hem 45 and batten 46. A foam insulating strip 48 is affixed to the 
bottom side of the clip 47 preferably by pressure sensitive adhesive. Thus, when 
the transparent shade 40 is fully drawn, the insulating strip 48 seals against the 
sill 18 of the window frame 12. A handle and latch assembly 49 is secured to the 
batten 46 through the inner side of the clip 47 and hem 45 by screws or rivets 
(not shown) to facilitate drawing of the transparent shade 40 and to secure the 
batten 46 to the sill 18. 

[030] A second transparent shade 40a is supported on a roller 41a 
mounted in apertures 42a in the supporting plates 32. The construction of the 
transparent shade 40a is identical to that of the transparent shade 40. However, 
the transparent shade 40a is treated with a solar blocking tint, such as a blue- 
gray solar tint having a 60% shading factor. The transparent shade 40a is used 
in place of the transparent shade 40 in windows facing the sun in climates or 
during seasons where air-conditioning is needed for cooling the residential 
dwelling in which the shade system 1 0 is employed. 

[031] The thermal insulating shade 50 , as shown in Figs. 6 and 8, also 
has a hem loop 55 that receives a batten 56, identical to the batten 46, that 
extends across the width of the thermal insulating shade 50. In this instance, 
the thickness and compressive characteristics of the material from which the 
thermal insulating shade 50 is made enables the hem portion thereof around the 
bottom edge of the batten 56 to be adequate for an effective seal with the sill 18. 
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A handle and latch assembly 57 is also secured to the batten 56 through the 
inside of the hem loop 55 by screws or rivets (not shown). 

[032] In accordance with the present invention, shade edge seals are 
provided to prevent passage of air about the side edges of the transparent 
shade, and preferably, also about the side edges of the thermal insulating shade. 

[033] In the illustrated embodiment, as shown in Fig. 2 and in more detail 
in Fig. 4, each of the side rails 36 is of generally E-shaped cross-sectional 
configuration to provide a base wall 60, an outer wall 62, an inner wall 64 and a 
central wall 66. The central wall 66 thus defines with the outer wall 62, an outer 
channel 68 and, with the inner wall, an inner channel 70. Each of the channels 
68 and 70 has an overall depth d in a direction parallel to the walls 62, 64, and 
66, and a channel width in a direction normal to that of the depth. 

[034] As shown in Figs. 2, 4, and 6, guide blocks 72 are fixed to opposite 
ends of both the batten 46 of the transparent shade 40 and the batten 56 of the 
thermal insulating shade 50. Although the guide blocks 72 are shown to be 
generally rectangular in shape, other shapes, such as circular or elliptical shapes 
would function equally as well. The guide blocks are receivable in the respective 
channels 68 and 70 and, more particularly, in a guide portion of each such 
channel, the guide portion having a depth d1 from the base wall 60 of each of the 
side rails 36. 

[035] Each of the channels 68 and 70 also includes a sealing portion 
extending from the respective guide portions by a depth d2 as shown in Fig. 4. 
The sealing portions are defined in part by a bifurcated outer end portion 74 on 
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the central wall 66 to reduce the channel width of the of the channel sealing 
portions relative to that of the channel guide portions of the channels 68 and 70. 
In this manner, the guide blocks 72, which have a depth d3, are prevented from 
lateral passage out of the guide portions of each channel 38 and 70. Also, the 
bifurcated end portions of the central wall 66 facilitate a complete telescopic 
connection of the side rails 36 and footers 38. As shown in Figs. 2 and 4, the 
bottom ends of the side rails 36 fit within the footers 38. In addition, the footers 
38 have upstanding posts 39 that telescope between the bifurcated end portions 
of the central wall 66, thereby to add stability to the connection. 

[036] Deep pile sealing strips 76 are secured, preferably by pressure 
sensitive adhesive, to each of opposite sides of the sealing portion of the 
respective channels 68 and 70. The pairs of sealing strips 76 in each channel 68 
and 70 engage opposite sides of the transparent shade 40 and of the thermal 
insulating shade 50. Also, the pile on the sealing strips 76 is of a sufficient height 
to allow passage of the bottom edges of both shades 40 and 50, which, as 
described above and illustrated in Figs. 5 and 8, are of increased thickness 
relative to the rest of the respective shades. 

[037] In accordance with the present invention, the shade system 
includes a valance to extend between the end caps, the valance having a length 
to overlie at least a portion of the front walls of the end caps in the widest of the 
range of frame widths and not exceeding the narrowest of the range of frame 
widths. 
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[038] In the illustrated embodiment, as shown in Figs. 1-3, a valance 80 
of an end profile complementing the shape of the front walls 28 of the end caps 
22 is provided to cover the rollers and other hardware components located near 
the top portion of the window frame 12. As shown most clearly in Fig. 3, the top 
of the valance 80 is formed with an in-turned lip 82 receivable in a slot form 
recess 84 in the top wall 26 of each of the end caps 22. Tabs 86 on the bottom 
edge and at opposite ends of the valance 80 clip into slots 88 near the bottom of 
the front walls 28 of the respective end caps 22. 

[039] As noted previously, the shade system of the present invention is 
capable of installation in window frames having a range of widths and heights. 
Wide ranges of frame widths and heights are accommodated by supplying shade 
system kits, each designed for an increment of window frame size range, for 
example, a width increment range of about 3 inches and a height increment 
range of 3-6 inches or more. 

[040] The height range increment is accommodated simply by a kit 
having shade lengths (i.e., the lengths of the shades 40, 40a, and 50) at least 
equal to the largest height of the range increment, and side rails 36 and footers 
38 that telescope throughout the height range increment. Also, a measure of 
height range may be achieved by variable extension of the tops of the side rails 
36 into the end caps 22. Alternatively, the side rails 36 of each shade system kit 
may be provided in lengths equal to the largest height of the height range 
increment and cut to length on site at the time of installation. 
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[041] To accommodate a 3 inch width range increment of window widths, 
for example, the width of the shades 40, 40a, and 50, including the guide blocks 
72, must be no greater than to the narrowest of the width range increment. 
Wider window frame widths within the width range increment are accommodated 
by the depth of the end caps 22 and side rails 36, that is, one half of the width 
range increment is accounted for on each of opposite sides of the window frame. 
Thus, and as shown in Fig. 4, for a 3 inch width range increment, the depth d1 of 
the guide portions of the channels 68 and 70 must be equal to VA inches, plus 
the depth d3 of the guide blocks 72. If the depth d2 of the sealing portion of the 
channels 68 and 70 is V* inch, and the depth of the guide blocks 72 is 1 / 8 inch, the 
overall depth d of the guide rails 36 will be 2 inches. 

[042] Also, to accommodate the exemplary 3 inch width range increment, 
each of the supporting plates 32 must be capable of movement against the bias 
of the springs 34 through one half of the width range increment or through VA 
inches and must be supported by the end caps 22 throughout that range of 
movement. In the illustrated embodiment, the supporting plates 32 are 
supported by the bottom wall 29 of the end caps 22. Thus, for a 3 inch width 
range increment, the bottom wall 29 must extend from the side wall 24 of each 
end cap 22 by 114 inches, plus the thickness of the supporting plates 32, plus the 
thickness of the spring 34 in its compressed or contracted condition. In this 
respect, the conical configuration of the springs 34 enables the spring wire 
convolutions thereof to be compressed to the thickness of one spring wire 
convolution, e.g., % inch or less. Assuming that the thickness of the supporting 
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plates is Vs inch, at least the bottom wall 29 of the end cap must extend from the 
back wall 34 thereof by at least 13/4 inches. 

[043] Like the width of the shades 40, 40a and 50, the length of the 
valence 80 must be no greater than the narrowest of the width range increment 
and the depth of at least the front walls 28 of the respective end caps 22 must be 
adequate for the ends of the valence 80 to overlap at least a portion of the front 
walls 28 for wider widths. Thus, for the exemplary 3 inch width range increment 
and an overlap of Y* inch on each end of the valence 80, the depth of the front 
wall 28 of each end cap 22 must be at least 2 1/8 inches. Also, the slots 88 must 
extend from the side wall 24 of each end cap 22 by the same distance as the 
front walls. 

[044] To install the shade system 10, the end caps 22 are first pressed 
into the upper corners of the frame 12 and secured by the pressure sensitive 
adhesive on the side walls 24 and top walls 26 thereof, respectively. The top of 
each side rail 36, with a footer 38 telescoped thereon, is inserted into the bottom 
opening of each end cap 22 so that the depending legs 33 on each supporting 
plate 32 extend into the top portion of each of the channels 68 and 70. 
Beginning at the top end portion of each side rail 36, the base wall 60 is pressed 
against the side surface 16 of the window frame 12, progressing to the bottom 
end thereof. When the bottom portion of the side rail 36 is secured adhesively to 
the side surface 16, the footer 38 is appropriately extended and pressed against 
the side surface 16 and the sill 18 of the frame. The shades 40, 40a, and 50, 
while fully wound on their respective rollers, are inserted into the apertures 42, 
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42a, and 52, respectively, in the supporting plates 32. The guide blocks 72 on 
each of the shades 40, (or 40a) and 50 are fed into the top ends of the respective 
side rail channels 68 and 70 and at least partially drawn down though those 
channels; The valence 80 is then affixed to the end caps 22. To complete the 
thermal shade installation, at least the transparent shade 40 or 40a is fully drawn 
and latched to the sill 18 to ensure a dead air space between it and the window 
pane 20. 

[045] Other embodiments of the invention will be apparent to those 
skilled in the art from consideration of the specification and practice of the 
invention disclosed herein. It is intended that the specification and examples be 
considered as exemplary only, with a true scope and spirit of the invention being 
indicated by the following claims. 
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